Testing the hypothesis that crypt size determines the rate of enterocyte development in neonatal mice.
Pieces of mid-jejunum taken from 7-9 day old mice have been used to determine microvillus length in enterocytes located at different points along the crypt-villus axis to test the hypothesis that enterocyte development of structure is directly determined by the physical characteristics of the intestinal crypt. Parallel measurements of enterocyte migration rate were carried out using tritiated thymidine to determine the time course of microvillus elongation in neonatal mice. Microvillus length approximately doubled during early enterocyte migration from the crypt base to the lower part of the villus. Enterocyte migration rate was only 0.9 micron/hr at this stage of development, a value considerably less than that found in adult intestine. Results plotting the time dependency of microvillus elongation were fitted by a logistic curve giving a maximal rate for microvillus growth of 0.004 micron/hr. The corresponding estimate of crypt depth was 35 microns. Both these values are considerably less than those found in adult intestine. These results provide strong support for the general hypothesis that some factor associated with the physical length of the crypt, called crypt factor or CF, is directly responsible for controlling the way enterocytes organize subsequent structural differentiation of their surface membranes.